1. Introduction
===============

Aplastic anemia (AA) is characterized by bone marrow failure and pancytopenia.^\[[@R1]\]^ In women, menorrhagia associated with AA is secondary to thrombocytopenia and can be acute and severe. Packed red blood cells and platelet transfusions support the patient clinically. However, it may take weeks or months to respond to definitive therapy as low hemoglobin and platelet persist due to uterine bleeding. Endometrial ablation or hysterectomy has been reported to achieve beneficial results for heavy abnormal uterine bleeding (AUB) in AA,^\[[@R2],[@R3]\]^ but serious limitations and long-term complications exist,^\[[@R4]\]^ especially for young women with fertility requirements.

Over the past 2 years, we have used levonorgestrel-releasing intra-uterine system (LNG-IUS) to treat AUB young women with AA following hysteroscopic resection of endometrial functional layer and achieved significant results. We report these clinical cases with the aim of sharing our experiences and exploring the ways to treat AUB of young women with future fertility desire secondary to AA against endometrial ablation or hysterectomy.

2. Case series description
==========================

Patients were included in this study if they were diagnosed with AA by bone marrow biopsy and presented with symptoms and signs of AUB without other identified causations such as uterine fibroids, endometrial polyps, and cancer. All the patients had a desire for future fertility.

The treatment was performed after approval from the Medical Ethics Committee of The First Affiliated Hospital of Zhejiang Chinese Medical University. Before the treatment, all patients and their family were comprehensively counseled about the benefits of endometrial ablation or hysterectomy and the potential risks of LNG-IUS following hysteroscopic resection of endometrial functional layer and gave written informed consent. Especially for the virgin patient, she and her parents gave full consent to accept this treatment. At last, all the patients regarded this treatment as the most acceptable procedure.

All the patients completed a series of 10 units of platelets, 4 units of hemoglobin and intravenous antibiotics (meropenem) for prophylaxis infection before the surgery. The details of images, textual materials, and laboratory data for each case when they turned to the gynecological ward were summarized in Table [1](#T1){ref-type="table"} and Table [2](#T2){ref-type="table"}.
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Patient materials and treatment.
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Patient laboratory data and image materials.
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2.1. Case 1
-----------

A 25-year-old woman was admitted to the gynecological ward, having shown symptoms of heavy menstrual bleeding with approximately 40 to 120 mL of blood loss every day for the past 15 days, which had occurred intermittently for the past 2 years. She had been diagnosed with AA for 6 years. And she had been taking testosterone undecanoate (TU) soft capsules with 2 tablets each time twice a day orally, which promoted hematopoiesis, to control her condition. Excessive bleeding and low hemoglobin rendered that she needs blood transfusion every other day. In addition, she was a virgin who denied history of sexual activity.

During the examination, she appeared to be pale but had a regular blood circulation (pulse 89/min and blood pressure 94/62 mm Hg). The pregnancy test was negative. Pelvic ultrasonography revealed the endometrial thickness (double layer) was 1.20 cm and normal uterus and adnexal structure. The pertinent laboratory findings were as follows: hemoglobin: 46 g/L, platelets: 31 ∗ 10^9^/L, total leukocytes: 3.5 ∗ 10^9^/L, prothrombin time 12.20 s and activated partial prothrombin time 23.50 seconds.

After completing a blood transfusion and antibiotics for prophylaxis infection, surgery was performed after admission with 49 ∗ 10^9^/L platelet count and 55 g/L hemoglobin. On hysteroscopic surgery, her intrauterine depth was 8.0 cm. Functional layer of endometrium was resected under the guidance of ultrasound, and the rollerball was used at the endometrium bleeding regions with a touch technique applying no pressure.^\[[@R5]\]^ The treatment endpoint was that there was no visible bleeding in the endometrium. Focal lesions were sent to the pathology laboratory. Importantly, intrauterine landmarks (tubal ostia, internal cervical os, and/or the characteristic appearance of the endometrium) were identified to confirm that the cavity had been entered and ensured that the operator had not created a false passage.^\[[@R5]\]^ At last, she was fitted an LNG-IUS in the uterus cavity. The time of surgery was less than 35 minutes and the intraoperative blood loss was less than 30 mL. She was transformed to the gynecological ward and received intravenous meropenem for infection prophylaxis and carbazochrome sodium sulfonate to stanch bleeding. Followed up for 6 months, She recovered very well without bleeding in the vagina since the surgery. Histopathological evaluation revealed irregular hyperplasia of the endometrium.

2.2. Case 2
-----------

A 27-year-old woman presented to the gynecological ward with complaints of heavy menstrual bleeding with approximately 80 to 140 mL of blood loss every day for the past 10 days, which had occurred intermittently for the past 5 years. She had been diagnosed with AA for 5 years. And she had also been taking testosterone undecanoate (TU) soft capsules with 2 tablets each time twice a day orally to control her condition. Further, she had taken ethinylestradiol and cyproterone acetate tablets (Diane-35) to control bleeding, but it made little difference. Because of excessive bleeding and low hemoglobin, she had got blood transfusion every day. And she was married but without a child.

On physical examination she was found to be pale but had a regular blood circulation (pulse 78/min and blood pressure 92/62 mm Hg). The pregnancy test was negative. Pelvic ultrasonography revealed the endometrial thickness (double layer) was 0.85 cm and normal uterus and adnexal structure. The pertinent laboratory findings were as follows: hemoglobin: 43 g/L, platelets: 20 ∗ 10^9^/L, total leukocytes: 6.5 ∗ 10^9^/L, prothrombin time 11.00 seconds and activated partial prothrombin time 23.40 seconds.

After completing a blood transfusion and antibiotics for prophylaxis infection, surgery was performed after admission with 44 ∗ 10^9^/L platelet count and 63 g/L hemoglobin. On hysteroscopic surgery, her intrauterine depth was 8.5 cm. The procedure was the same as Case 1.

At last, she was also fitted an LNG-IUS in the uterus cavity. She was transformed to the gynecological ward and received the same treatment as Case 1. Followed up for 6 months, she recovered well with small amount of bleeding in the vagina since the surgery. Histopathological evaluation revealed irregular hyperplasia of the endometrium.

2.3. Case 3
-----------

The third patient was a 29-year old woman, who presented to the gynecological ward due to the same symptoms of heavy menstrual bleeding with approximately 100 to 160 mL of blood loss every day for the past 20 days, which had occurred intermittently for the past 1 years. She had been diagnosed with AA for 6 years. And she had been taking testosterone intramuscular injection of 100 mg, every other day to control her condition. Taking Diane-35 made little difference to her either, and she had got blood transfusion every day. She had sexual activity ever and denied having sex for nearly 3 years.

On physical examination, she was found to be pale but had a regular blood circulation (pulse 80/min and blood pressure 90/64 mm Hg). The pregnancy test was negative. Pelvic ultrasonography revealed the endometrial thickness (double layer) was 0.78 cm and normal uterus and adnexal structure. The pertinent laboratory findings were as follows: hemoglobin: 47 g/L, platelets: 27 ∗ 10^9^/L, total leukocytes: 2.0 ∗ 10^9^/L, prothrombin time 11.70 seconds and activated partial prothrombin time 22.50 seconds.

After completing a blood transfusion and antibiotics for prophylaxis infection, surgery was performed after admission with 35 ∗ 10^9^/L platelet count and 59 g/L hemoglobin. On hysteroscopic surgery, her intrauterine depth was 10.0 cm. The procedure was the same as Case 1.

At last, she was not fitted an LNG-IUS in the uterus cavity. She was transformed to the gynecological ward and received the same treatment as Case 1. Besides that, she took gonadotropin-releasing hormone agonist (GnRH-a) for 3 months to reduce the uterine bulk via ovulation suppression. 3 months later, her intrauterine depth was 8.5 cm and she was fitted an LNG-IUS as the other ones. Followed up for 6 months, she recovered well with small amount of bleeding in the vagina since the surgery. Histopathological evaluation revealed irregular hyperplasia of the endometrium.

3. Discussion
=============

AA is a rare disorder characterized by suppression of bone marrow function resulting in progressive pancytopenia.^\[[@R1]\]^ Anemia, hemorrhage, and infection are the typical symptoms of patients with AA but generally, there is no long-standing illness.^\[[@R1]\]^ Initial manifestations range from generalized bleeding to weakness, fatigue, infection, and other manifestations of impaired tissue oxygenation including angina pectoris. Spontaneous hemorrhage can occur when platelet levels are lower than 20,000 /μL.^\[[@R6]\]^ AUB secondary to AA can be acute and severe. Hemostasis is more difficult due to progressive pancytopenia. And the use of testosterone to control AA condition makes Diane-35 less effective.

Endometrial ablation is appropriate for treatment of nonmalignant AUB in premenopausal women who do not desire future fertility. While the first peak of incidence age to women with AA is 20 to 24 years old.^\[[@R7]\]^ Women of this age usually have a potential for future pregnancy. Besides, up to 20% of women reported pain following endometrial ablation.^\[[@R5]\]^ And also, endometrial cancer is another serious concern with endometrial ablation because endometrial specimens cannot be obtained during the surgery.

It was reported that hysterectomy should be considered the preferred strategy for the treatment of AUB based on cost-effectiveness.^\[[@R8]\]^ However, the low platelet count secondary to AA makes the surgery risky and potentially fatal, and a significant number of women with AUB are keen to preserve their uterus.^\[[@R9]\]^

The potential for future pregnancy makes endometrial ablation or hysterectomy unsuitable for young women. Neither was endometrial curettage, because bleeding after this surgery may be continual and severe secondary to low platelet. LNG-IUS following hysteroscopic resection of endometrial functional layer was confirmed to be effective and safe in our cases. We achieved beneficial results by resecting the functional layer of endometrium and stanching bleeding regions under the direct vision of hysteroscopy. The local release of levonorgestrel by an LNG-IUS in the uterine cavity suppressed endometrial growth and reduced menstrual bleeding effectively.^\[[@R10]\]^ In the Society of Gynecologists and Obstetricians of Canada (SOGC) guideline on AUB, the use of the LNG-IUS is a simple treatment option and is more cost-effective than any surgical technique.^\[[@R11]\]^ Moreover, LNG-IUS following hysteroscopic resection of endometrial functional layer in this work resulted in short duration of surgery, short hospital stay, and quick recovery time. The patient was satisfied with the treatment results. Without the trouble of AUB, both their hemoglobin and quality of life have reached a higher level. Further multicentre and prospective large-sample randomized controlled trials are required before this modality can be widely used in gynecology and hematology field.
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